A method has been developed for the determination of bunching parameters in the frame of a six-dimensional beam-matching to the linac acceptance. In the absence of space charge, initial solutions for the buncher distance, voltage and efficiency, which satisfy the matching requirements, are found analytically or with ancillary computer programs. Then an iterative calculation is applied to solve the more general bunching problem in the presence of space charge.
Introduction
In the design of beam transport systems, it is convenient to treat the beam as an entity (and not as a complex of many individual particles), because in this way the influence of various parameters of the transport system and their mutual relation appear in a clearer fashion. Continuous beams are specified with their covariance matrix in a four-dimensional phase space, whilst bunched beams are described correspondingly in a six-dimensional phase space.
In transport systems, where bunching of continuous beams occurs, there is a difficulty in treating conveniently the longitudinal phase plane problems in the transition region; the usual technique has been to apply here multiparticle programs, which are not well suited for design purposes.
In this paper a method is presented which permits one to treat the beam as an entity, even in the transition region, and which facilitates the determination of longitudinal matching parameters. The passage from a four-to a six-dimensional phase space takes place at the buricher, where the longitudinal beam emittance is formed via the non-linear energy modulation. We suppose that, just after the buncher, the accepted particles fill in real space an ellipsoid, see One can refine the formulae for second momenta accordingly: the beam has at the buncher usually a nearly circular cross-section, so one can take as beam radius R = A4 and describe approximately the The buncher has to be placed at such a distance from the symmetry point as to bring the emittance ellipse into principal axes: zzl Introducing Eqs. (3), (4) and (5) a certain sense, one obtains a point by point representation of the modulation curve z' = f(z) and the second momenta are then determined numerically.
The method and the computer program have been developed particularly with respect to a double drift harmonic buncher system. In contrast to a single buncher, here one has two more variables in order to fulfil the same number of conditions or constraints (the longitudinal linac acceptance is defined with three parameters); these variables are the distance between the bunchers and the voltage of the second one. To make full use of the possibilities of a two-buncher system, the additional variables may be determined by additional constraints: choose the distance and the voltage so as to make the longitudinal emittance a minimum for a certain bunching efficiency. Since, in our model, the area of the longitudinal emittance is given (it is equal to the acceptance), the additional constraints, in fact, maximize the bunching efficiency. In Fig. 3 
